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U S WEST, Inc. on behalf of its operating artlliates, U S WEST Communications
("USWC") and U S WEST Media Group ("USWMG") respectfully submits the following
paper entitled: "Impact of Number Portability on Networks: A Case Study of the
Minneapolis MSA." This paper discusses USWC's analysis of the impact of
implementing local number portability n its network serving the Minneapolis MSA. The
paper is divided into four sections. Part I describes USWC's current network serVing the
Minneapolis MSA. Part II summarizes projected increases in trank loads that will occur as
a result of implementing number portability. Part III describes the additions and changes
USWC must make to its network to accommodate number portability. Part IV explains the
unique challenge an incumbent LEC such as USWC faces in engineering its network to
accommodate number portability.

The paper is also being distributed to the Commission staff members listed below. Please
place this letter and the attached paper in the record in this proceeding.
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attached for this purpose.
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IMPACT OF NUMBER PORTABILITY ON NETWORKS:
A CASE STUDY OF THE MINNEAPOLIS MSA

U S WEST Communications, Inc. (USWC) submits this paper to describe the im­
pacts number portability will have on its network.] To simplify the presentation, USWC
limits this analysis to the impact number portability wilI have on its network serving the
Minneapolis Metropolitan Statistical Area (MSA), now scheduled for conversion during
the fourth quarter of 1997 (4Q97).

This paper is divided into four sections. Part I describes USWC's current net­
work serving the Minneapolis MSA. Part Il summarizes projected increases in traffic
loads which will occur as a result of implementing number portabiiity. Part III describes
the additions and changes USWC must make to its network to accommodate number
portability. Part IV explains the unique challenge an incumbent LEC like USWC faces in
engineering its network to accommodate number portability.

The Commission should keep in mind that much of the data below is based upon
the information available to USWC at this time. This data wiII be refined as vendors, fol­
lowing development and testing, are able to provide USWC with more specific require­
ments.

I. USWC's Current Minneapolis MSA Network

US WEST Communications is the largest incumbent local exchange carrier (LEC)
within the Minneapolis MSA 2 USWC currently serves over 1.5 million access lines in
this MSA, of which approximately two-thirds are residential lines and the other one-third

are business lines.

USWC serves these 1.5 milIion access lines using 51 host and 49 remote switches.

USWC's switching network in the Minneapolis MSA includes one access tandem switch,
two local tandem switches, and one operator services switch (with six remotes). By
switch type, USWC's Minneapolis MSA network consists of 26 Lucent 5ESS switches;
37 5ESS remotes; eight Nortel OMS 100 switches; 10 OMS remotes; 16 Lucent lAESS

I USWC does not address in this paper the changes which must be made to its operations. customer sup­
port, billing and other systems to accommodate number portability.

2 At least twelve other incumbent LEC also provide services within tlus MSA. six in Wisconsin (Amery,
Baldwin, Frontier-St. Croix, Centliry. Hammon, and Spring VaHey), and six in Minnesota (Bridgewater,
Eckles, Lakedale. Scott Rice. Sherbume Counly, and Big Lake)



switches; one Ericsson AXE 10; and two AXE remotes. USWC's common channel sig­
naling (CCS or SS7) network in Minneapolis is supported by a mated pair of Ericsson
signaling transfer poi nts (STPs). 3

USWC's network in Minneapolis is relatively modern in terms of switch generics
and features offered. For example, all but one of USWC's Minneapolis switches (the
5ESS operator services switch) are today connected to its CCS network. In addition, all
but one of these switches (the Ericsson AXE 10) are equipped with Advanced Intelli­
gence Network (AIN) capabilities.

USWC's CCS network in Minneapolis is used to support ordinary call setup;
CLASS services (e.g.. caller ill); calling card and other LIDB-based services; 800 data
base services; and certain AIN-based services (e.g. select call routing).

n. Projected Increases in Traffic Loads Result­
ing from Number Portability

US WEST Communications does not anticipate that, at least initially, number
portability will either increase significantly call volumes or change dramatically current
traffic patterns, USWC assuming that consumers will generally make the same types of
calls after number portability is implemented that they made before the capability is de­
ployed. Nevertheless, USWC expects that number portability wilI require an increasing
number of USWC-to-CLEC voice trunks as the number of ported numbers grows in a
given area like Minneapolis. This is because calls to ported numbers which had been
USWC-USWC intraoffice calls (not requiring interoffice trunks) will be converted to
USWC-CLEC interoffice calls (requiring interoffice trunks).

However, number portability will result in significantly higher loads on its CCS
network because database queries will be required on virtually all interoffice calls ­
including, as noted, some call attempts that were once intraoffice. USWC builds its net­
work to handle projected demand at the busy hour The busy hour is our anticipated
peak usage over a 2 or 3 year period It does not include extraordinary circumstances that
are not normally recurring. As explained in Attachment A, USWC currently estimates
that its CCS network in Minneapolis must be expanded to handle an additional 787 que­
ries per second to accommodate the implementation of number portability. Of course,
USWC must expand its network capacity further if other carriers want to use USWC's
network to process their number portability queries See Part IV il!!i-u.

3 CCS networks are often referred to by the protocol used over most CCS networks Signaling System No.
7 or SS7. STPs arc basically CCS switches connecting switches (SSPs) with each other and SSPs with
databases (SCPs)
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III Necessary Additions and Changes to USWC's Network

US WEST Communications must upgrade its network to accommodate number
portability. The principal upgrades are the installation of the number portability feature
software, new base (generic) switch software like 5E 11 (required to use the portability
feature software), and new number portability processing databases (generally known as
service control points or SCPs). However, USWC must also expand the capacity of its
network to accommodate the additional traffic loads required by number portability.
USWC must expand both its switching network and its CCS network, each of which is
described below

A. Switching Network Expansion

As noted above, USWC does not anticipate that number portability will change
dramatically the call volumes its voice network must handle. However, number portabil­
ity will increase substantially loads on USWC's CCS network because database queries
must be generated on virtually every interoffice call. These new database queries, in turn,
will add real time processing loads on USWC's switch processors which, as detailed be­
low, often requires that the processors be upgraded and, in certain circumstances, requires
the replacement of the switch itself

1. DMS Processor Upgrades. USWC's Minneapolis MSA network includes
eight DMS 100/200 switches. Currently, all eight switches are equipped with Nortel's
SuperNode 20 processor USWC musts upgrade the processors on all eight switches so
they can handle the requirements dictated by number portability, with four upgraded to
SuperNode 50, and the other four upgraded to SuperNode 60 or 70. Of course, USWC
must also purchase and install new generic software (NA007) and the number portability
feature package for all eight of these Nortel switches

2. lAESS Switch Upgrades and Replacements. USWC's Minneapolis MSA
network includes 16 lAESS switches. USWC is planning to upgrade 14 of these switches
(by installing the new 1AE13 generic) and to replace the remaining two switches.

Experience teaches that a 1AESS switch should be replaced before its processor
reaches 80% occupancy. At 70% processor occupancy USWC has learned that a lAESS
switch begins to encounter service impacting events (such as no dial tone at times, inabil­
ity to complete calls, etc) which are difficult to isolate or duplicate by maintenance tech­
nicians when the switch's processor reaches this level of occupancy Above 73% to 75%
occupancy service degradation increases in severity up to the 80% exhaust

Lucent's official (i.e., written) position is that a lAESS switch will require about
6% more processor power to handle number portability. USWC is skeptical about this
forecast because Lucent has not written (and, therefore, not tested) its number portability
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software for the 1AESS switch. Consequently, Lucent's official 6% estimate appears to
be based entirely on a theoretical switch model, which is particularly problematic for the
lAESS switch which is custom engineered - that is, each switch is programmed uniquely
to serve the specific requirements of a given location. USWC is concerned that theoretical
models will not match the realities of the wide variations in service feature profiles pres­
ent in USWC's network.

Here is the dilemma USWC faces. Ideally USWC would replace a switch only ifit
was reasonably confident that the replacement was necessary 4 However, Lucent has ad­
vised USWC that more solid forecasts concerning its lAESS switches will not become
available before 2Q97 at the earliest (presumably after the software has been written and
preliminary tests have been conducted). If USWC were to wait for Lucent's more solid
forecasts before deciding whether to replace its 1AESS switches, and if those forecasts
indicated that one or more lAESS switches needed to be replaced, then USWC would be
unable to meet the FCC's 4Q97 deployment schedule for the Minneapolis MSA because
it generally takes over a year to purchase, engineer, install, and test a new replacement
switch. The table below demonstrates how USWC's lAESS switch replacement sched­
ule is influenced so greatly by the requirements number portability imposes on lAESS
processors:

4 USWC has also examined the possibility of retaining the existing lAESS and adding a new, adjacent
switch to accommodate increased traffic loads. There arc several reasons why tIlis approach is not viable.
First, some traffic that was once intraoffice tramc becomes interoffice traffic, creating the very situation
sought to be avoided. Second, this approach docs not eliminate the capital requirements of purchasing a
new switch, and it increases maintenance expense because two different switches must now be maintained.

U S WEST Communications
CC Docket No. 95-116

December 2, 1996
Page 4



250

50

2DO • COST OF REPLACEMENTS

NUMBER OF REPLACEMENTS NU
164 ••

150

:HI

lDO

2.

MILLI NS OF DOLLARS

so

10

Exhaust @ 73%
2% Growth (ISP, CLEC)

11121196 PERCENT OF 1A PROCESSOR REAL-TIME USED BY LNP

Based on the foregoing, USWC has decided that the most prudent course is to
adopt a middle ground by assuming, for planning purposes, that number portability will
increase occupancy loads on its IAESS switches by 9%. Under this planning assump­
tion, USWC must replace two of its 16 1AESS switches in the Minneapolis area.

USWC may find itself in a terrible predicament if subsequent events prove that
this 9% estimate is understated. If implementation of number portability causes proces­
sor occupancy to exceed 80% at some of the 14 1AESS switches USWC did not replace
and this increased load causes service impacting events, USWC will likely have to wait
over a year for relief - because it generally takes over a year to purchase, engineer, and
install new switches to replace the overloaded 1AESS switches

3. 5ESS Upgrades. USWC must upgrade the generic in all 26 of its Minneapolis
MSA 5ESS switches to the SEll generic as well as load the number portability feature
package USWC further expects that it must upgrade the processor (from 3B20 to 3B21)
in some of its administrative modules.
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Unlike other vendors, Lucent for its 5ESS switch (but not its 1AESS switch) has
developed two different LRN software packages basic and "deluxe." The basic package
supports LRN but disables existing AIN features Therefore, current customers who re­
ceive AIN services could not receive them in the future with the basic package. The so­
called "deluxe" package re-instates the feature functionality of existing AIN triggers that
the basic package disables. Consequently, USWC has no choice but to purchase the
"deluxe" feature - even though Lucent charges 33% more just to retain existing features.

4. AXE 10 Upgrades. To support number portability, USWC must install AIN
capabilities in the one Minneapolis Ericsson AXE 10, in addition to the LRN software
after the current LRN generic is loaded to the switch.

B. CCS Network Expansion

There are three components to USWC CCS network: (1) signaling links, (2) CCS
switches, known as Signal Transfer Points or STPs; and (3) Service Control Points
(SCPs), often referred to as processing, or downstream, databases 5 Each of these three
components is discussed below.

1. Signaling Links. Signaling links are the facilities connecting switches to STPs
(CCS switches) and STPs to SCPs (or databases) which transport SS7 messages like
number portability database queries(l USWC's Minneapolis MSA CCS network cur­
rently includes a total of 95 links. USWC estimates that, based on the load increases dis­
cussed in Part II above, it must install 51 additional links - for a total of 146 links - to
support number portability in the Minneapolis MSA alone. These 51 new links are bro­
ken down as follows

New SSP-STP links to serve the one end office not today
equipped with SS7

6 Additional SSP-STP links to add capacity to existing
SS7-equipped end offices

32 New STP-number portability SCP links
12 New C links (which connect the STPs which each other)

5 These processing databases or SCPs must be distinguished from the administration databases used in
cOlUlection with a service management system (SMS).

6 SS7 messages traversing a CCS network generally fall into two categories: (a) Integrated Services User
Part (ISUP) messages used largely in call setup~ and (b) Transaction Capabilities Applications Part
(TCAP) messages used in database query processing. ISUP messages are relatively short in length; for
example, the typical Initial Address Message is 46 octets in length. TCAP messages are generally longer
(because they contain more infonnation: for example, the number portability database query will average
117 octets). Consequently, USWC must expand its CCS network not only because number portability
will increase the number of CCS messages on its network, but also because number portability will change
the overall mix of SS7 messages (percent of lSUP and TCAP messages).
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These 51 links must be added solely to support number portability within the
Minneapolis MSA USWC also anticipates using its Minneapolis portability databases
(or SCPs) to support number portability in other MSAs such as Omaha? This will re­
quire USWC to install yet more links in its Minneapolis CCS network (e.g.. additional
STP-SCP links)

2. Mated STP Pair. USWC's CCS network in Minneapolis is supported by a
mated pair of Ericsson STPs which are currently equipped with the 21210 processor.
According to the vendor, this equipment is capable of supporting 146 links; it is not ca­
pable of supporting the over 170 links which will eventually be required to support num­
ber portability in the Minneapolis and nearby MSAs. Therefore, USWC has no choice
but to replace the 21210 processors with the larger 21220 processors

3. Mated Number Portability SCP Pair. USWC must purchase and install a
mated pair of number portability SCPs (or databases) to support number portability
within the Minneapolis MSA before October 1997 The SCP platform USWC wants to
use is capable of processing 1,148 queries per second (QPS) - within the 787 QPS in­
crease forecasted for number portabilityl< However, the vendor is unable to make this
1,148 QPS system available before August 1997, which gives USWC insufficient time to
install and test this new platform system before the October 1, 1997 deadline.

To meet the October 1 deadline, USWC intends to install and use temporarily a
450 QPS capacity platform. The problem with this temporary fix is that this platform
will not be able to handle the projected 787 QPS demanded by number portability.
USWC intends to address this problem by taking two steps. First, it will replace the 450
QPS system with the 1,148 QPS system as soon as the latter system becomes available.
Second, until the new system is deployed, USWC will attempt to minimize the total
number of portability queries by performing queries only on NXX codes where at least
one number from that code has been ported. Under this approach, USWC will not origi­
nate queries for NXX codes where no numbers have been ported

IV. The Big Unknown: Other Carriers' Use of USWC's Number
Portability Capabilities

U S WEST Communications' immediate interest is to re-engineer the capacity of
its network so it is capable of Supp0I1ing number portability for calls originated by its

7 USWC would usc its Minneapolis SCP pair to support number portability in other areas when it is more
efficient and economical to transport portability database queries to the Minneapolis SCP pair compared to
installing and maintaining a separate SCP pair in another MSA.

R It is this excess in processing power that would enable US WC to usc this SCP pair to support number
portability in other areas. .\'ee note 7 suprll.
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own customers. In theory, USWC should not have to process number portability queries
for other carriers because, under the LRN (or N-l) triggering method, other carriers should
have performed their own queries before the call attempt reaches USWC's network. Be­
sides, one of the major reasons the Commission decided to require database portability
was to avoid the problem with interim number portability, where calls are initially routed
to the old network.

Nevertheless, USWC anticipates that some carriers - be they interexchange carri­
ers, CMRS providers, independent telephone companies, or CLECs - will attempt to
deliver to USWC calls to ported numbers which they should have queried, but did not.
Some of these carriers will deliver these ported call attempts, originated by their own cus­
tomers, and will undoubtedly expect USWC to perform the necessary portability transla­
tion so the call attempt is routed to the correct carrier

USWC is willing to perform the number portability function for other carriers so
long as the interested carrier submits forecasts for its traffic so USWC can be confident
that its network has sutlicient capacity to handle the portability function for the carrier9

USWC will not process portability queries of other carriers unless the carrier enters into a
contract with USWC and agrees to submit projected forecasts to USwc. USWC must
have assurance that its network is large enough to handle not only its own customers'
traffic but also the traffic of other carriers.

9 Another important condition is that USWC IllUst recover its costs, including some profit, when asked by
another carrier to process its nUlllber portability database queries.
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Summary of U S WEST's Projected Increases In CCS Network
Message Loads Resulting from Number Portability

This paper explains how U S WEST Communications (USWC) arrived at its forecast

that its common chanf}(~l signaling (CCS) nPLwork in Minrwapolis must be capable

of hanclling approximately 800 additional querw" per "econd once number portabil-

ity in th(~ Minneapolis MSA. As becomc~s appanmt, USWC us(~d a "top down" ap­

proach - that IS, first calculating CCS network load incn~ases nlgion-wide, then es­

timating th(~ perc~cmt of queries which willlH~ Originated in t1w Minneapolis MSA.

Step No. ]: Calculate the average numhclr of call attempts per line. USWC esti-

mates that, on average, pach of it,.; customer'" access lines originates 1.81 call at-

tempts during tlw husy hour (or hu"y hour peg count). USWC calculated this figure

by dividing the total call attempt rate during t1w busy hour (apIJfoximately 26 mil­

lion) by thc~ total numbnr oflimls (11.:~ million ypar nnd l~)!)[i). This 1.81 busy hour

peg count (BB PC) is withm tlw rangc~ of puhlished studips such as the LATA

Switching Systc~ms (;c1£wric RequirPllwnts (LSSCR).

Step No.2: Calculate thc~ average number of call attempts per Iin(~ which will re­

quirp a number portability datahas(\ \j\wry. USWC C\stimatc\s that, on average, each

customc\r aeeess lilW will originatc\ 1.27 c~all a11,(\\npts during tlw busy hour which

wi.ll require a numbc\r )lortability database qunry. Calling patterns can differ dra­

matically lwtwecm diffenmt switehes. For exampl(\, in smaller wmmunities, most

local traffie is intraoffice traffic: while in larger mC\tropolitan af(~as most local traffic

is intproffke traffie. On averagc\, however, trafl'ie patterns in USWC's network is as

follows: (a) 11 (J'{, is intnrLATA; (b) ()G% is int(\rolTiee; and (e) 24% is intraoffiee.

USWC will not originate number portability <}\wric~s on the interLATA calls made by

its custom(~rs. Portability queric~s likpwis(~ need not bc\ performc\d on intraoffice

calls. Predominantly, portability queries will b(~ lH'rformed on interofliee calls

whieh, on average, approxunate (;r)\Y«, or all call au'(\mpt,.;.



USWC willlos(~ custom(~fS to comp(~tition and, for th(~se lost customers, USWC will

no longer have to ofiginat(~ th(~if calls (Of proc(~ss numl)(~r portability qlwries for

them). However, line growth n~majns strong given the population growth in the

W(~st and consumers' growing need {elr telm:ommunications (e.g., facsimile, In­

ternet) which, in turn, often requir<~s a second, third or even fourth line. USWC

therefore estimates that, notwithstanding th(~ loss of some eustomers to facilities­

based competition, that ow~r t1w next five years Jt will experien(:e a net increase in

aceess lines. In addition, numher portability willl)(~ dqJioy(~d initially in the larger

metropolitan af(~as wlwre tlwre is a higlwr perc(~ntag(~ of int<'fofTiee traffic com­

Jlaf(~d to intraoffice traffie. USWC has tlwrp('or<~ estimated that, over the n(~xt five

years, its network must IlP capable of g(~rwratlllg numb(~r portability queries on 70%

of the call attmnpts mad(~ by its customers during Uw busy hour - or a busy hour

peg count of 1.'27.

Step No.:3: Estimated n~gion-wide incf('ase in CCS <jlwrips per seeond. USWC es­

timates that, n~gion-wide, numb(~r portahility would generatp approximately 6,200

additional CCS queries lwr second if number portability wef(~ deployed ubiquitously.

USWC calculated this figure as follows: USWC estimat(~s that, by the (md of year

20()1 it will s(~rve a total of 17.fi million aceess lines. Multiplying this estimate by the

averag(~ portability busy hour peg count of 1.'27 f(~sults in a total busy hour peg

count of 21,2DG,O()O. Convorting this rigur(~ to qUf'ries per seeond results in ap­

proximatfdy (),:WO CCS qumins Jlf'r second.

Step No. 4: Estimat(~d qU(~ri(~s in areas covnred hy portahility mandat(~. Number

portahility will not be d(~Jlloynd ubiquitously, at kast initially. USWC pstimates that,

given tlw 10 MSA (md-of-1 ~)!)H n~quif('ment, coupkd with other an~as whnre carri­

ers will request number portability, that its nnl,work must be eaJlabl(~ of :cmpporting

only 90(% of the total, region-wid(~ numbpr of portability ql((~ries. Ninnty p(~rcent of

6,200 queries per second allproximates 5/l00 qll(~ries per s(~cond. USWC therefore

eHtimates that, to support number Jlortability in tlw areas when' the capability will



likL~ly ho provided, its lwtwork must be eapabh~ or sUPllorting, overall, 5,500 CCS

queries lwr se\:ond.

St,{~p No.5: Calculate estimates queries originated in the Mimwapolis MSA. Traffic

originated in tlw Minneapolis MSA, based on eUIT(~nt ISUP (or eall sntup) SS7 mes­

sages, represpnts H .:~(X) of USWC total, rpgion-wid(~ lSUP Ilwssages. USWC there­

fore estimates that its CCS notwork in Minneapolis must be capable of supporting

an additional 7!)7 queries I)(~r second (G,GOO total qll(~ries x 14.8%).


